CCL21-induced calcium transients and proliferation in primary mouse astrocytes: CXCR3-dependent and independent responses.
CCL21 is a homeostatic chemokine that is expressed constitutively in secondary lymph nodes and attracts immune cells via chemokine receptor CCR7. In the brain however, CCL21 is inducibly expressed in damaged neurons both in vitro and in vivo and has been shown to activate microglia in vitro, albeit not through CCR7 but through chemokine receptor CXCR3. Therefore, a role for CCL21 in CXCR3-mediated neuron-microglia signaling has been proposed. It is well established that human and mouse astrocytes, like microglia, express CXCR3. However, effects of CCL21 on astrocytes have not been investigated yet. In this study, we have examined the effects of CCL21 on calcium transients and proliferation in primary mouse astrocytes. We show that similar to CXCR3-ligand CXCL10, CCL21 (10(-9) M and 10(-8) M) induced calcium transients in astrocytes, which were mediated through CXCR3. However, in response to high concentrations of CCL21 (10(-7) M) calcium transients persisted in CXCR3-deficient astrocytes, whereas CXCL10 did not have any effect in these cells. Furthermore, prolonged exposure to CXCL10 or CCL21 promoted proliferation of wild type astrocytes. Although CXCL10-induced proliferation was absent in CXCR3-deficient astrocytes, CCL21-induced proliferation of these cells did not significantly differ from wild type conditions. It is therefore suggested that primary mouse astrocytes express an additional (chemokine-) receptor, which is activated at high CCL21 concentrations.